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The grafting of tissues and organs from one individual to another 
has been one of the age-old dreams of man. Grafts are classified by 
their taxonomic relationship between donor and host. Autoplastic grafts 
are those in which the donor is also the host; grafts are homoplastic 
when the host is some other member of the donor's species. Grafts 
transplanted between members of different species are called heteroplastic. 
It has been found that in grafting tissues and organs from one animal 
to another, the host ultimately rejects the foreign material because of 
basic biochemical and genetic differences. The rejection mechanism is 
thought to be of the antigen-antibody type, wherein the foreign tissue or 
organ acts as an antigen, stimulating the host to produce antibodies. The 
only exception to the rejection phenomenon is the grafting of the foreign 
tissue to certain exceptional sites in the body of the host. Certain 
artificial factors have been introduced to cause suppression of the re¬ 
jection mechanism. The major methods of artificial suppression are total 
body irradiation, administration of corticosteroids, splenectomy, 
lymphadenectomy, and thymectomy. The administration of coricosteriods 
and removal of the thymus gland are of primary interest here. 
Evidence indicates that cortisone has the ability to suppress the 
antigen-antibody reaction and prolong the duration of homographie trans- 
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plants in certain experimental animais. 
The thymus gland in pre-natal organisms has the function of sup¬ 
plying gamma-globulins and lymphocytes that are responsible for the 
antigen-antibody reaction. It has been found that when the thymus is 
removed in neo-natal organisms, the production of lymphocytes and gamma¬ 
globulins is decreased, causing a prolongation in the rejection mechanism. 
The purpose of this investigation was to study the effects of 
cortisone acetate, as well as the removal of the thymus gland, on the 
duration of homograft transplants in 24-hour old chickens. 
CHAPTER II 
REVIEW OF LITERATURE 
The success or failure of transplanting tissues and organs from one 
organism to another depends largely on the genetic background of the 
transplant and recipient and on the state of the rejection mechanism of 
the host. It is a known fact that inherent in all animals is a defensive 
mechanism that rejects all substances containing genetic material dis¬ 
similar to that of the host. Autografts are almost always retained be- 
caused of similar genetic and biochemical backgrounds of the host and 
graft. Blair (1957) demonstrated that homografts are permanently re¬ 
tainable in monozygotic human twins but not in dizygotic (fraternal) 
twins. Homografts in blood relatives survived longer than homografts in 
nonrelated human beings. The closer the genetic relationship between re¬ 
lated organisms, the longer the survival of the graft. 
îfeumenee (1955) demonstrated that corneal transplants will permanently 
survive homograft transplantation, and that this is one of the few cases 
of homograft survival in genetically different organisms, while the re¬ 
jection mechanism has not been altered or suppressed by artificial means. 
Skiff, Stein, Ifeisel, Hilbrunn, and Hertz (1958) successfully grafted 
human tissue to the cheek pouch of hamsters and believed this area to be 
peculiar in its immunity to the rejection phenomenon elicited by homograft 
transplants. Medawar (1959) found similar results in grafting skin in 
the brains of mice. He proposed that the survival of homografts in the 
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brain is due to the graft's inability to elicit an immunological response 
and to the lack of ordinary lymphatic drainage. 
The nature of the rejection mechanism responsible for homograft 
destruction is an immunological controversy. Rogers (1959) observed that 
the breakdown of skin homografts is always associated with an invasion of 
lymphocytes into the graft, and he also described the formation of many 
large lymphoid cells in the cortex of the regional lymph nodes draining 
the area where skin grafts had been transplanted. The "large" lymphoid 
cell response" was also observed in the regional lymph nodes draining the 
area containing homografts in rabbits (Scothorone, 1957)» Scothorone 
suggested that the lymphoid cells produced antibodies against the graft 
just as they produced antibodies against bacteria and other foreign sub¬ 
stances. Murry (1916) also observed a proliferation of white blood cells 
at the site of the graft when grafting pieces of adult chicken spleen, 
bone marrow, liver and kidney to the allantois of the chicken embryo. He 
suggested that the leukocytic elements were responsible for destruction of 
the grafts. Medawar (19V+) demonstrated the suppression of mitotic 
activity in the epithelial cells of skin homografts transplanted to a 
rabbit immunized by a first set homograft. He proposed that the antibodies 
are directed against the reproductive mechanism of the transplanted cells 
rather than their vegetative activities. 
Rogers (1959) stated that homografts stimulate the formation of 
specific antibodies by the host and that the antibodies are carried 
through the blood stream to the graft where they react with the nuclear 
material of the grafted cells, thwarting mitotic division. Medawar (1959) 
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reported that specific antigens responsible for the homograft reaction 
are located in the nuclei of cells. 
Msumenee (1955) observed that corneal transplants are permanently 
retainable because the cornea is avascular and invading lymphocytes can¬ 
not elicit a reaction in the graft. Billingham and Boswell (1952) have 
shown that vascularization of the graft is essential before the immune 
reaction is capable of destroying the graft. They also proposed that 
because the whole cornea is not transplanted, (only 4.5 to 8 mm. ) the 
number of cells carrying antigens is small and may be too small to 
elicit an immune response. 
Cannon and Longmire (l95l) reported that the age of chickens at the 
time of transplantation has a marked influence on the survival time of 
skin homotransplants. The highest incident of successful homograft skin 
transplants occurred in chickens that were operated on when newly hatched. 
The factors responsible for the rejection reaction are lacking in 5-10 per 
cent of day-old chicks. These grafts survived permanently although 80 per 
cent of the grafts had been rejected in approximately 10 days. Wo 
permanent take of skin homografts was found in chicks 6 or 7 days old at 
the time of transplantation. 
Artificial suppression of the rejection mechanism with secretions 
from the adrenal gland has proven to be an effective means of prolonging 
the duration of homograft transplants. The hormones secreted by the 
adrenal cortex which possess the ability to thwart the rejection reaction 
have undergone extensive research. Heftman and Mosettig (i960) considered 
11-desoxycorticosterone, cortisol, corticosterone, 11-dehydrocorticosterone, 
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aldosterone, 11-desoxycortisol and cortisone as the only biologically 
active hormones. They considered all others as precursors or derivatives 
of the biologically active ones. 
According to Medawar ( 195*0 cortisone prolonged the survival of skin 
homografts when given in a dosage of 0.5 mg. daily, but large dosages often 
shortened the period of survival. Tollon (1957) found that homografts of 
embryonic skin, gut, and stomach transplanted to the chest wall survived 
indefinitely in cortisone treated rabbits and rats. Krohn (1954) observed 
that cortisol is as effective as cortisone acetate in prolonging the 
duration of skin homografts in rabbits. ACTH had no effect on the survival 
of the grafts. ]Vbumenee (l95l) found that corneal transplants in rabbits 
could be made cloudy by making homograft transplants of skin from the same 
donor two weeks after successful corneal transplantation. He found that 
the administration of cortisone in large dosages starting two days after 
the beginning of clouding caused the corneal transplant to become clear. 
Billingham, Krohn, and Medawar (l95l) reported that the survival time of 
skin homografts in rabbits could be tripled by administering cortisone 
acetate in a dosage of 10 mg. daily, though the grafts were always de¬ 
stroyed by the 25th day despite continuation of treatment. Scothorone 
(1956) reported that cortisone administered in a dosage of 10 mg. daily, 
or applied locally to the surface of the graft in a dosage of 2 mg. every 
third day, prolonged the survival time of skin homografts in rabbits and 
suppressed the "large lymphoid cell response." Msdawar and Sparrow (1956) 
were successful in prolonging the survival of skin homografts in mice by 
50$ by the injection of cortisone acetate in a dosage of 0.4 mg. daily. 
Mitchel and Prehn (1955) reported the success of prolonging the 
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duration of skin homografts in mice by subjecting the animals to high 
dosages of x-radiation (750-8OOr). 
Krohn (1955) was unsuccessful in prolonging the duration of skin 
homografts in monkeys by using large amounts of cortisone acetate. He 
also reported that ACTH had no effect on the grafts, but caused the 
adrenal glands to double in size. 
Rogers (1959) suggested that cortisone treatment inhibited the 
formation of antibodies against skin homograft transplants. Scothorone 
(1957) proposed that cortisone acts by reducing the antigenicity of the 
graft. He believed that cortisone acts upon the graft in some way, pre¬ 
venting the graft from exerting its antigenic effect upon the regional 
lymph node. 
Owens, khwdsley, and Harrison (1964) reported that the thymus plays 
an important role in the immunological competence of the chicken embryo 
and young chickens. Miller (1962) demonstrated that the thymus, at an 
early stage in life, plays a very important part in the development of 
the immunological response, using thymectomised new-born mice. Miller 
(1961) suggested that during fetal life and in post-natal life, "the 
thymus produces the originators of immunological competent cells which 
mature and migrate to other sites." He believed that the thymus may 
represent the precursor of the adult immunological system. 
Work by Miller (1959) showed that thymectomy in mice would prevent 
viral induction of lymphocytic leukemia without removing the virus that 
had been introduced at birth. He found that the weight of mice, 
thymectomised and sham-thymectomised, at birth showed no significant 
difference between the two groups. He also observed that the survival of 
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skin homo graft s in mice thymeetomised at birth was prolonged considerably. 
None of the mice had rejected skin grafts by 25 days but all mice that 
carried skin homografts for longer than 25 days became runted and died 
with grafts intact. 
MLller (1962) observed that thymectony in new-born mice is as¬ 
sociated with a sudden depletion in the lymphocyte count and a sudden 
defect in the immunological system. Such mice usually die of a 
phenomenon called “runt's syndrome." Runt disease is characterized 
mainly by progressive wasting, depletion of the lymphocyte population, 
and liability to most infections. 
CHAPTER III 
MATERIALS AMD METHODS 
Animals were obtained from Georgia State Hatcheries, Atlanta, 
Georgia, and only crosses between Rock Island Red and White Leghorn were 
used. All animals were 24 hours old when obtained. The food used was 
standard growing mash obtained from Dixie Seed Company, Atlanta, Georgia. 
All animals were fed and watered every 24 hours. Animals were divided 
into 7 groups. Animals in groups I through IV received graded dosages 
of cortisone acetate; group V was reserved as the injection controls, 
animals in group VI were sham-thymectomies, and animals in group VII were 
thymectomised. Animals in all groups received homograph skin transplants 
using the "no touch" method described by Billingham (1961). Grafts were 
taken either from the outer side of the tight muscle or the back. These 
regions were plucked of all feathers and sterilized by swabbing with gauze 
containing zepherin chloride and the animals were anesthetized with ether. 
"Pinch" grafts were obtained by lifting up the skin into a conical 
elevation with pinch forceps and slicing off the skin with horizontal 
strokes with a No. 12 scalpel. The grafts were stored temporarily (dermal 
side lower most) on filter paper moistened with physiological saline 
solution in a sterile petri dish until transplantation. After carefully 
blotting the exposed muscle surface that constituted the graft bed, the 
graft was put into place and firm pressure was applied to it with sterile 
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dry gauze for a few seconds. A ready Bade patch dressing (Plastic Band- 
Aide Spots) manufactured by Johnson and Johnson Company was placed over 
the graft. Immediately after transplantation, animals in groups I through 
IV were Injected with varying amounts of cortisone acetate. Animals In 
group I were injected locally with 0.3 mg. of cortisone acetate per 35 gm. 
of body weight on the day of transplantation and 0.1 mg. per 35 gm. of 
body weight every third day afterward. Animals in group II were injected 
locally with 0.4 mg. of cortisone acetate per 35 gm. of body weight on the 
day of transplantation and 0.2 mg. per 35 gm. of body weight every third 
day afterward. Animals In group III were injected locally with 0.6 mg. of 
cortisone acetate per 35 gm. of body weight on the day of transplantation 
and 0.3 mg. per 35 gm. of body weight every third day afterward. Animals 
in group IV were injected locally with 0.6 mg. of cortisone acetate per 
35 gm. of body weight on the day of transplantation and 0.6 mg. per 35 gm. 
of body weight every third day afterward. Animals in group V were controls 
and were injected locally with one cubic centimeter of 0.9$ solution of 
physiological saline per 35 gm* of body weight on the day of transplantation 
and one cubic centimeter of 0.9$ solution of physiological saline per 35 
gm. of body weight every third day afterward. 
The average weight of the one day old chicks was 35 gm. The chicks 
doubled their weight in 10-11 days and averaged approximately 'Jh gm. 
The animals to undergo thymectomy and sham-thymectony were plucked 
of feathers from the right lateral side of the neck. The plucking also 
extended from the base of the skull to the scapulae. The operation was 
performed on a stainless steel cart scrubbed with a strong germicidal soap 
solution and covered with sterile diapers. A gauze mask was used to cover’ 
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the mouth of the operator and his hands were scrubbed with soap and water 
and washed in mild carbolic acid solution, but no rubber gloves were used. 
Animals were anesthetized with ether and the plucked areas were sterilized 
by swabbing with gauze containing zepherin chloride. Under aseptic con¬ 
ditions, a one-inch incision was made in the mid-dorsal region of the neck, 
using a pair of fine pointed scissors. All superficial and deep blood 
vessels damaged were cauterized with a hot needle. Both sides of the 
incision were pulled apart towards the lateral line by using retractors, 
and each lobe of the thymus was removed by teasing away all connective 
tissue anchoring the glands. The wound was cleaned of all blood and loose 
connective tissue by using a swab moistened with physiological saline 
solution. The incision was closed by using 11 mm. nickel-silver wound 
clamps. A sham operation was conducted on several animals which were 
used as controls. In this operation similar incisions were made, but only 
fascia and connective tissue were manipulated and broken. The sham 
operation was identical with the thymectomy, with the exception of thymus 
removal. All animals in the thymectomy and sham-thymectomy groups re¬ 
ceived skin homograft transplants in the same manner as the injected groups 
after the operations which were described above. Following the operations 
all animals were placed in an incubator (preheated to 96 degrees Fahrenheit) 
for a period of 12 hours. All survivors were taken food and water 2b hours 
following the operation. All dressings and bandages were removed 5 days 
following transplantation and grafts were visually observed periodically 
to determine if rejection had occured. 
CHAPTER IV 
EXPERIMENTAL RESULTS 
The dressings were removed from all grafts on the 5th post¬ 
operative day. Visual observation was used to determine whether the 
grafts had been rejected or retained. Two injections had been given to 
the cortisone treated groups by the time the bandages were removed. Re¬ 
jection of the grafts was determined by such factors as changes in color 
of the graft, the degree of desiccation, pliability, presence of infection, 
swelling or shrinkage. 
Four stages were observed in the rejection of skin homografts in this 
study. In the first stage of rejection the grafts became swollen and 
changed from a pink (natural) to a reddish color (Figure l). During the 
second stage of rejection the grafts hardened and appeared darker in color 
(Figure 2). The third stage of rejection was apparent by the total 
shrinkage of the graft and the flaking or loosening of the graft around 
the edges (Figure 3). The 4th and final stage of rejection was 
characterized by the total desiccation of the graft accompanied by a scab¬ 
like appearance (Figure 4). All grafts flaked off during this period. 
In the cortisone treated groups 29 animals were divided into 4 groups 
and given graded dosages of cortisone acetate. A 5th group of 5 animals 
was used as controls. A 6th group containing three animals that had under¬ 
gone sham-thymectony operations was used as the thymectomy controls 




Figure 1. A photograph showing a 
swollen graft in the first stage of 
rejection. 
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Figure 2. A photograph showing a 
hardened and darkened graft in the 
second stage of rejection. 
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Figure 3. A photograph showing a 
graft flaking at the edges in the 
process of shrinking. 
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Figure k, A photograph showing the 
complete rejection of the skin homo- 
graft and the presence of abnormal 
feather growth at the graft site. 
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Figure 5. A photograph showing the 
exposed thymus lobes after a one 
inch incision had been made in the 
mid-dorsal region of the neck during 
sham-thymectomy a freshly placed skin 
homograft can also be seen in the 
graft bed before the dressing was 
applied. 
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Figure 6. A photograph showing 11 mm. 




In this group 8 animals received 0.3 mg* of cortisone acetate per 
35 gm. of body weight on the day of transplantation and 0.1 mg. of the 
drug per 35 mg. of body weight every third day afterwards. Rejections 
occurred on the 5th, 7th, l4th, and 18th post-operative days. The 
average time before rejection of the grafts was 13»3 days and the degree 
of mortality was 37 
Group II 
In this group 10 animals received 0.4 mg. of cortisone acetate per 
35 gm. of body weight on the day of transplantation and 0.2 mg. of the 
drug per 35 mg. of body weight every third day afterwards. Rejections 
occurred on the 7th, 8th, 12th, and 13th post-operative days. The 
average survival time of the transplants was 10.4 days and the degree 
of mortality was 50$. One peculiarity of this group was the appearance 
of large abnormal feathers between the 12th and 14th post-operative days 
which grew from the graft beds after the final stage of rejection 
(Figure 4). 
Group III 
In this group 8 animals received 0.6 mg. of cortisone acetate per 
35 gm. of body weight on the day of transplantation and 0.3 mg. of the 
drug per 35 mg. of body weight every third day afterwards. Rejections 
occurred on the 2nd, 14th, and 17th post-operative days and the average 




In this group 7 animals received 0,6 mg. of cortisone acetate per 
35 gnu of body weight on the day of transplantation and 0.6 mg. of the 
drug per 35 gm. of body weight every third day afterwards. Rejections 
occurred on the 5th, 8th, and 13th post-operative days and the average 
survival time of the transplants was 7*7 days (Figure 7)» The degree 
of mortality was 42$. 
Group V 
In this group 5 animals were used as controls. All received one 
cubic centimeter of 0.9$ physiological saline solution on the day of 
transplantation and one cubic centimeter of 0.9$ physiological saline 
solution every third day afterwards. Rejections occurred on the 5th 
and 7th post-operative days and the average survival time of the grafts 
was 6.2 days. Twenty per cent of the animals died. 
Group VI 
In this group three animals were used as sham-thymectomies. 
Rejections occurred on the 5th and 6th post-operative days and the average 
survival time of the transplants was 5*6 days. There were no mortalities 
of animals that survived longer than 24 hours after the operation. 
Group VII 
In this group 4 animals were thymectomised on the day of trans¬ 
plantation. All animals appeared to have recovered from the operation 
for the first three post-operative days. Between the 4th and 5th post¬ 
operative days all animals were observed to have symptoms of diarrhea, 
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a heavy mucous secretion flowed from the mouth, and a lethargic appearance 
ensued. Animals grew progressively weaker until death occurred on the 
8th and 9th post-operative days. All grafts were in place and there 
were no signs of rejection of the transplants. 
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Figure 7* A photograph showing a 
successful skin homograft transplant 




















Figure 8. A graph showing the average survival time of 





In this study cortisone acetate was found to be effective in pro¬ 
longing the survival of skin homografts in young chicks when the operation 
was carried out in animals 24 hours old. Dosages of 0.3 mg. per 35 gm. of 
body weight at the time of transplantation and 0.1 mg. per 35 gm. of body 
weight every third day afterwards proved to be the most effective treat¬ 
ment under the conditions of this study. All stronger dosages were 
effective in prolonging the retention of the grafts, but were less effective 
with increasing concentrations of the drug. According to Msdawar (1954), 
cortisone prolonged the survival of skin homografts in rats when given in 
a dosage of 0.5 mg. daily, but large dosages often shortened the period 
of survival. It appears that a dosage effect was also involved in the 
treating of young chickens with cortisone acetate to suppress the re¬ 
jection of homograft skin transplants. 
It has been reported that cortisone is effective in prolonging 
homograft survival in some animals but not in others. Billingham, Krohn, 
and Medawar (l95l) and Scothorone (1956) reported cortisone to be effective 
in prolonging the survival of skin homografts in rabbits. Medawar and 
Sparrow (1956) were also successful in prolonging the survival of skin 
homografts in mice by treating them with cortisone acetate. Krohn (1955) 
was unsuccessful in prolonging the survival of skin homografts in monkeys 
by using cortisone. 
24 
25 
In this study it was found that cortisone acetate was effective in 
prolonging skin homograft survival in young chickens transplanted when 
24-hours old. It appears that the effectiveness of cortisone in pro¬ 
longing homograft survival depends to a degree upon sensitivity of the 
species to the drug. 
Large abnormal feathers were observed to grow around the graft bed 
in some experimental animals after complete rejection of the skin homo- , 
grafts had occurred between the 12th and l4th post-operative days. Be¬ 
cause the injections were given locally at the site of the graft, it is 
possible that the drug promoted feather growth in this area. 
It has been established that the thymus gland is responsible for 
the rejection phenomenon in post-natal organisms. Owens, Mbwdslqr, and 
Harrison (1964) reported that the thymus gland plays a major part in the 
immunological competence of the chick embryo and young chickens. In this 
study thymectomy in new born chickens was observed to be effective in 
prolonging the survival of homograft skin transplants, although the 
animals ultimately died with symptoms similar to those associated with 
"runt’s syndrome." Runt disease is characterized mainly by progressive 
wasting, a sharp decline in the lymphocyte population, diarrhea, and the 
inability of the organism to protect itself against most infections. The 
symptoms observed in the thymectomised chickens were diarrhea, a heavy 
mucous secretion from the mouth, a lifeless appearance, and progressive 
weakening until death occurred on the 8th and 9^4 post-operative days. 
The grafts were rejected in no instances nor had initial rejection begun. 
None of the above mentioned symptoms were observed in the sham-thymectomies. 
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The animals lived until termination of the study, although rejection 
occurred. It is possible that the experimental animals died of in¬ 
fection as a result of their inability to protect themselves against 
bacterial invasion without protection of the thymus gland. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
1. Twenty-four hour old chicks received homograft skin transplants 
and were injected with graded dosages of cortisone acetate, to 
study the effects of the drug on the survival time of the grafts. 
2. All dosages of cortisone acetate used were found to he effective 
in prolonging the survival time of homograft skin transplants, but 
all dosages stronger than 0.3 mg. per 35 gm. of body weight at the 
time of transplantation and 0.1 mg. per 35 gm. of body weight every 
third day afterwards were less effective with increasing concen¬ 
tration of the drug. 
3. Abnormal feather growth sometimes occurred at the graft beds in 
the experimental groups after rejection was complete, maybe as a 
result of injecting cortisone acetate locally at the site of the 
graft. 
4. Twenty-four hour old chicks received homograft skin transplants and 
were thymectomised immediately afterwards to study the effects of 
thymectomy on the survival time of the graft. 
5. Thymectony in 24-hour old chicks was found to be effective in pro¬ 
longing the survival time of homograft skin transplants in this in¬ 
vestigation. 
6. All experimental animals died on the 8th and 9th post-operative days 
with symptoms similar to those associated with runt disease. 
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